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Abstract of W09813725 

A projection display which is light in weight, small 
in size and can be put into practical use and in 
which light emitting devices having organic EL 
elements are employed. Particularly, the 
deterioration of the light emitting performance 
which is caused by heat is suppressed, the 
operation life is prolonged, the luminance is 
stabilized, and the highest luminance is 
constantly maintained. The projection display 
comprises crystal panels (12R - 128), light 
emitting devices (13R - 138) which are provided 
behind the liquid crystal panels and have organic 
EL elements as light emitting layers and cooling 
elements (14R - 148) which are provided behind 
the light emitting devices to dissipate the heat 
generated by the light emitting layers. The 
cooling elements (14R - 148) are, for instance, 
electronic cooling devices utilizing the Peltier 
effect by which the generated heat is absorbed 
and dissipated. Alternatively, the cooling 
elements may be heat dissipating fins by which 
the generated heat is guided and dissipated. 
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, 4^321 m^imm Esah^ saioii. m^m e^SAPiiQ. sai sin m^m m^mo. 

2i!§iIHy(12R.12G,12B)2f eMgHHySj bHSOII bHxia^ ^:f\EL^X[m m^m9.^M ^X\m ^^S*ll(13R.13G.13B)2f bHSOil ^ 

xi£i^ mm ^'Bmo\ mm ^^^m^i^ ^^^x-ii(14r.i4g.i4b)m ^bie^a. ^^ijyi(i4R.i4G,i4B)^ o\\m ^^mm BmB\o\ 

nilsx^j^Sfg Ojgeh 2Xf!^2|^XfO|Q. SEt.^ y^^X^I^ ^^mm ^Smo^ ^^>l^6^^ ^^5H£ mQ. 

□ HSE 

B i^Sa ^:?IEL(electroluminescence)^Xf^ Ol^OiS mmmm S&m^ g^^xllSf a2|4-£fo^ 0\^0\U ^^xi\m ^dloHl. &P|S[ 

x^l()llA^ #A^^ SIM 5!i§iiHyoi! ^£mi3. e«§iiHyoii sais ei^s s^ch ¥A^mfe ^a^s sai^xioii mm ^o\o. 

s «vgg 2|e^0^0il OI§£j^ ^:?IEL(electroluminescence)^X^S Ol^Oii! OI§t^ ^^B^IM ^^^api ^^^X-!IOi:>l^0il 

^oia. CH^ ^u-ii5f:Hi^. ^^sj^^isi- ^^^^b^^ oi^ois ^^x^lOll ses^^-boiu S3fA!ei-:»ii^4-£he ^^mow^^ s^sxisf. 01 

a. 
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£31011 HAim^ eM§HS5!|Eife S^tfl (201)141011 SS!^H^yM(202)B ?d|§^D, 

01 ^^^H^y^{202)^A1^ Oil ^l^^^y^H (metal hallde lamp)e2J ^^S^HU S.'S2!]^H ^01 Mg^D. 01 ^gl^H^y ^(202)011 Ai 
>1M(203)1 DH:)H^ moi PaS^9iS(dichrojc mirror) (204). (205)011 ^££JI}. ^^^^^ U¥i:HI SD. 

Ui^Oi^ 3AM gi goii >lg(206)S 0H:'H^ mO\ ^5A!§o1|§IIH^(209)01I, ^^mB ^S. ^5Alg?ii§iIH^(210)01L S^^^ 

:?1M(207).(208)M 0H:3HS S^Oi SaA|g9«§llHy(21 1)011 ^^^^ eimSP. SD^^ e»|giiny(209)-(211)^^^^g ?il§nHyOil SAISIOl ^^01 

2V2^o^ AH^o^ ^ssin. n SOI pas^H£ig(2i2)Hs i^^sa. s^ ^Af^^(2i3)oiiAi srcHai} oiie saisfxi s^s si 

m^u oi2f ^§!^H^yM(202)M A^§3^ oii§H^5iiEi^ oii^&^eii^Hu s^eii^H£i ^HoiiAi m^m "^m ^^m^o\\ sis^oi 

2,^s5^:Hl ^A^£JXI a^^^ oy^O, Ol (IH^OII S^e.^ £31IIf ^^01 E BIM^ El (ref lector) (202A)M SSI^H^y ^(202)011 

£31011 SAim^OI. g^^HM 3^01 Q^SiH ^81 ^Hg^Ol □§£[^^4-^ ^§^^01 feg !d^^Sil(fan)01 fi^aCf. 01 ^ 

M^'dm ^^^s\ ^xi£, MS5iiEi2] s^sf. usHoh^ sejoi an sia. ^Dmo\ ^^oi s^oii chsh 

AH 30HHJ oilSEHyS ^XltlP. Ol^bF 351^ ^§H^^i|EH °l S^. ')W2\ ^HS^IOllAi 30H°1 e!i§nHy011 ^mm^ ^XIA|31 

m^mn sa. m^JtM. ^^m, ±mmm oi^m^ai ^^^oid. 

o\9\ ^mm E}iim^\ ^mo^ siaoii^ ^^^x-ii^ah EL±x\m o\mm^ ^£ xiio^ai) 910. oi^g ^ji^^o^^m ^'^m9^^m el^xf 
E ^£^ ^'saFfe 5101 z}^ ezQsjn aip. 01 ^^sx^i^ ^:»isi°|o^ g s:ni^'-^(el)#oi E^g s^rs^oip. ^:?iel^x^^ 

¥:?IEL:i:Xf011 bISHAH XH^l^^OllAi =?m%' 4* SIH. ■?^££ ^Pia ^SOl 9JiD\ tlH^Oll ShCH^Af^ ¥Ah5AISxl011 ^t^^Ii, ^glfs^:?! 

¥imoi 3?:?^ s^^si 5!^£ii2 aia. 

01 ^:?IEL4iXFM ^^X^1^A^ 0|g*^ 3e^5M§ n^sieioj 0}]^ £32,33011 SAIthD. £011 RM^ ^wgn^aiiEl^ 5Ja«, ^ah. S^^ie 5Aia^^ 
30H2] oii§nH^(221).(222).(223)2J bH^^^l ¥e ^^^^0j| ^^S\ ^mm^ EL^X\m 0\m^ ^^X-ll(224).(225),(226) 

D\ ^£^ bHxISa. ^m. 227^ UB^^Hdlg. 228^ ^M^li^OlP. 01 ¥MgSAISxj£J Oil^ ^:?H^ 51-11 

9243^ geOII :?HA|£|01 SiP. 

012F ^:^lEL4l7:^M s§^x^lSAl o\m^ 3bm ^^^^^b\o\\ aioiAi£. ^i^iel^^x^^ n =?mii^ maioii us\mm y^^oi ussf 

p. 

[Xll2Sj ^2ii:?i^] 

OI2f EL^X\m 2>^X-II^£^ ^^^m^ 4^B£^AH iHl sjQ||^2f(peltler effect) M 0\B^ ^:)\^^'±X[m MmmE IiasiII 2iP. 

mil} £32,33011 upui^ x-111 9}\^r^^e{^ EL±j\m oigti ^^gx-iis j^m^ ±mm. ^ 

BSiX\2^ OIBH^ 0^eH2f ^0! ^'0\9XJ1 01 S^gPh £101 ^gSfOll^ 01^X1 ^8h33 SIP. 

M^XEJt. £s.K ^:^iEL^x^s oig§[ ^^x-1121 ^^^^^01 ai§t[£:9fxife xms\o\ s^pa ^^xiiee m^m 4^ 2i£^ am ^p. ^ai, 

^BrlSAI 3e^' eilSH^SIEIfe 30HSJ ewg n^SiEl 0^E^01I ^^XIPF ^xlSlOl 9X11, 3 4^£ SfP. Oiiri 1 :?H £^ 2:)H S'^X^I2| ^^gSf^ ± 

3^011 5Aiab ^^Ai^iH^. □ si^g BP. zia-is^ (dioh^ 4.goi p^^ etern:)!! ni&m ^ 910^ s^i^joixisi 

een^, zisf ^six-imfp ^^a^i 5H£ ^e^b[d\\ jh^ :?^^£^ x-iio^soi a»^p. 01 [ih^oii 4^^lx^:?^ ^^x-iim ^sa^:^ si^ :?i 
eoiiAi Si^s Aietoii ^jgiai ^sixiim Bs^a^fe sjoii g^soi gisip. 

mt^Aioii ^ai mQ.m ^ m n[UE n^^si ^^xii2f 2:?i^ei s^^s^ mm, n d^^^x\^9Ji ^9^olP. jr^^ m^x]\2\ 

OIU ^X\D[ 5!01Ua 5M§llHy^ gjoi aA^^^^01 ^sfam. 2f^^21 ^^D\ 0\^D\\ an SAl^^S XiaUl^ 9i:>\ IIH^OIP. 

jn^Aisj efi^^ PB 5!^^ □ ^)i^Al:?l2J ^mm &&01P. jumoi ^o\x\b ^£:^^ x^a^a^:>^u. ^^msji s^^g s^^shxi 

o^o^ oh£j^ ^£ oi^}. ohQj^ :in&oi Li^ 01 = 3 sxii^oi aoiiAH mmoi 910. 1^ ^i^ai^isj ^m^}: shBoi efia^xlE^ eenoiife oi5! 

oil S^oHAi ^fiSh xiiofoi £jX| a^S^P. P^OI ^::?lEL:±:Xfe 01g§[ 3«^^21 ^^XIIOIIAI &^£A| StSSB O^Lin. 

□1 xii.^^e ^siiH^oii sAFt^p. 01 ttH^oii ^^x^|OilA^ mM^ mo\\^ ^§nHy°j saioii ^£ s»^n. ii°im RMm^2\ 
^£M xiauiEJP. £§^ o. ^B^^mm D\omo\ sai^£m ^oieima ^j\ei±x\9\ ^^\o[?\\ ^o\o\\ sin o\^b m^o\ 

s 21^ ^m^^s\ m^. ^ssi e^oii 9^s^g^pI) ©f^ s^^s^e ^^^s^p. 01 s^xiioiiai£j ^gaesj i,^^^oi£fii §e 
^:?lEL±x^sA^2^ ^:^i«[Qt2i #g*oii hhxis ¥s ^api&oii □eHAi£ #Q§^ «t,^e sixi°f. 015:1011 ch5Hai£ ^bh^ zteai g^soi 
g|HSh e^^^HS £101 sisip. ^^:?i§i xin e2H:?i#g ^^sS.^ ^01 oi&i :?ni2i gxii mmm ^'e^ei ^A^HAl§,^xlfe 5§i8hap. 

xii2 ^D\EL±j}m ^bith ^^^xii2f oigohoi 01 ^D\EL±x[m ^^^api ?imoj mx[m'^)'^^'±xm o\mm s 

^. ^D\EL±J}m SeA13l^ 5^131 ^AjOil l^^^^XfHl =?mm DWM^ ^D\EL±X^D\ soil ^D\EL±X}9^ ^^mH, ^D\E 

L±x[m m^9.^ mmMdit: em^o\ aiP. sixi :?iesn2 d^oii ^D\EL±xj^m ssai^i^ s^. ^::^iEL±xf:)f ^^sah:>i 

soil ^D\EL±JkD\ a2,^£ioiAi gs(i^s)B m^mt: gxiisol SID. p^oi s^sxisi Mmm m^^ s¥oii£ ^:?iel4i7>si ±mis^ 

§XI A12I01 ^PlEL:4iX^S| g^gSf. «g gT^S^^ SXIlSOj 2iP. 
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^'D\mm Eem^ §aioii ^em e^SAl3l^ sis ^eem ^sm^ 5:1s s^usi =?n\^o[ s^^o^ sf^. ^ ^d\el± 

2jsh ^^x-iie s^x^io^a ^^Ai?i ^t\m ^^ehoiiah goia^iHi b^di'b^^ii m^^'^si ^msi ^ 

SSI soisfM SEem^ >ie ^jyi^o! =5^0^ QH^oi ^ gs^gg □ in^Aiz^B] AizKM goi5^:Hi &E+ir 4^ ?i^m mn s^ssaihi ^ 

S «*SK 4^ 2i= eAIOll g0l5^9il8f 4^ 21^ 3 ^Xll^ei ^^^^ sy^^ CH^OI S ^^S^ eii§iIH^^ SISJ ^'A^aMM 

A|3|^ 2ig ^^^^ ^^a. ¥::'^5K)t m ^^gg ^:?IEL:4^X^£I g^l^Sfg g>^XI6hfe §A|OiI gSSi ^^^E 4^ Sl^ ^§!§Xl, Ol 

oi^ds ^six^m ^^\^ ^sfln^sj ^i^^oii dHxia^ mm BHs °ii§iiHyoi! SAI9 ^Pimoi >^agjoii ^Ahm^ ^A^^^e =?u\m 

mB\o\ ^^m'^ M^xwmn^m oigth sxf^^t^^x^sf ^D\m mmmi^2\ mo\o\\ ^^mm ^E6^^ §aEx^lM 

A\o\o\\ Mx\m ^^e! ^s^s mo. 

E§[ oiiM ^oith y2i4-Bs m^o\\ ^x\b[^ ^Mm^m2\ rn^ow ^x\m^ mm ^D\m m^mm ^Eahoi ^^^^s^b 

^^^siie =?mm "^^'xm ^D\m ^Mm^mm ssa^^ i^^ei^^ ^^m mo\o\ ei^ mxi^mm =?mB\ii, ^D\m ^D\m ^ 

^nwm ^xi\mM^ m^9.^ mo. o^o\ ^^D\m ^^ix-ii ^^^sysi s^^js ^:^\^ ^'^x]\2\ n b^sde b:>ii£ie^ 

m ^s^^ mo. Sim mm ^oith ^:?iEL:4^7;f^ ^'^ai^i^ ±x[21 ^s^^ mo. cn^oi oiim ^D\m 

^^^xiie ^^^mt: ^^'^^m ^mm ^s^^ mo. ^m o\\m ^o\m w^x]\^ mmmm xn^ m^mm m 

eAioii n E^mm bd\^9.^ Eem^ bx^m ^^m D\Bm ^biah^ t.^^. ^^D\m d\u\^^o\\ ^:)\m 

E^x^M ^^m BJit^m ^[^^[n «s ^i^E^2k 01 ^y^aoii ^D\m :?ie2i £^x^¥M tji?^ cm D\mm 3 ^^^EHSi j)\m^ 
m9.^ ehuim^ :?hoiEM ^bl§^ 3im ^s^s ^^[:^. ohm ^D\m ^'mmo\ mm ^^^^ai^i^ a^^4-eiif ^D\m ^^mmm 

Si^m ^^x]\^ o\^o\B m^xwm ^x\m ^m ^s^s mo. 

Eel mm MS ^^:'it^ y2,^>^c+g. ^D\m m^o\\ ^x\m^ ^M^^m^ mB^m ^x\si^ eAioii ^D\m m^mm ^Emoi 

^^^siie ^dl&^ mm^^^ ^^^x^ioia. E§^ ^D\m x^n^^e ?15K)i b rn^ow ^m ¥a^saisxi^ SAishfe ^n^m ^ 

SHH^iof 01 °ii§iiH^°j bHSoii HHx!£]^ eAicHi EL:i:X^^ o\^o\B ^^m^^ ^^^s^^M ^s:?!^ ^^011 ^x\m ^^xwm =?m 
om. ^D\m ^^x]\s:[ ^"^Dimsji m^^m m^^mm ^oi^ ^x]\^ m^m mo. 

E£m mm ^^im mmm.mm ^oi^ ^D\m m^^m 2x^^^o^ m^m ofoia^gn^cnaioKmicor lense array)ei 
^ §^c:^. CH^oi oiiM #a ^^see feoi^ ^^b^ #ssoii 2XH!2!o^ o^oiBSHaigcHeiioiei 5ie ^s^^ 
o. ^:)\m ^ ^x^i^ei ^^m ^^o\d\ ^mcw ^ ^^soii ^m mMRM^x\^ ^^m^^si hhschi hhxisi^ mm ^D\EL±xm mm 
m9.^ %'^^'=?^m ^x\m mmxi\2^ ^D\m mm^^=?^s\ s^afoisj exhssre :>ii^m^ ag^:>ii^4^B:Qf oi 

4^11^ ^\\^m BX[^^^mM ^D\m ^^^^^^^^ BBo\^ 4^SEhB4^BIIf 01 4^SeB4-&0l 4^Se BBm \5}\0\\ 01 4^Se 3Xloh 

^. ^. s^2i ^mm BBm^ ^^^ee^'Biif oi ^2i&b4=bsi e£+^2K)ii ?\^mo\ ^^mm x[m^9.^ sss^^ ^^i^sas^^B 
m =i^mm ^m ^s^s mo. ch^oi oiim ^^^x^lsj ^^gg^^oii m^mmsi ^m di^^^^ ssiai^i m^MBi^ ^^d\=?^ 

m ^x\m ^§e^ mo. ^^\m M2^^m ^'^o[:)\ ^o[o\ b m^m mm ^^sxi^ ^D\EL±x[m m^m^^M ^x\m mmx]\ ^ ^ 
Dim ^^^x^ioi! ^x!£j^ mm ^D\m mmx]\D[ m^m^ mm ^t:iMd\^ ^^^^^b^^ oi^oi^ ^^x^isf dw^ y^^4^esj sem ^sah^ 
gEs^4^Bg ^uim ^m m^£.^ mo. ^D\m M2^^m ^^[o\ b rn^ow ^m m^^x\^ ^o\EL±x[m mm^9.^M ^x\ 

m mmxA\ Si ^D\m mmxm\ ^xia^ mm ^D\m mmMo^ m^m mm ^{^iMdit: y^^4-&^^ oi^oisi ggixii2f ^D\m ^:?lEL^x^£| 
^EM ^§ah^ gEs#4^BM =^mm m^^^ mo. ^D\m mm^m m^s\D\ ^mo\ b e^^xi^ ^D\EL^x[m mmm 
o^Ai Mx\m mmxw ^ ^D\m m^xwm ^x\o\^ mm ^D\m '^mx]]D\ m^m mm ^t.^Md\^ ^^'^b^^ oi^oi^i s§!xii2f §hs 
4^B2j AieAigoj s3fAi2ie :>ii^ahfe siifAizf:?ii^4-B ^D\m ^^^4^£+2j §xlA|gollA^£j S3IA|^^M :?ii^aF^ siifAiz^?ii^4^B m 
2I01E mms\ S3^Al^^5(l*4-E+e =?mm ^m ^s^s mo. 

^D\m M2m^m ?iahoi b m^ow ^m ^^sxi^i xiioig^sg ^:?lEL4lX^M mmm9.^M ^x\m mmx]\ ^D\m m^x]\m ^ 

xim^ mm ^D\m ^emd^ m^m mm ^^MB\t: ^^^^b^^ o\mo\B mmxm, ^^^bs\ sem ^sa^^ s£s^4^&m ^ 
bism si= a^i^HAi §y gee xncMaf^ ssisxisi xiioi^soii 91o\m, ^D\m ^^^^Bm AiMAm ^. ^D\m sess^^bq^ s 
SE:?^ ^§2^0^ ii AigoiiAi ^D\m ^D\EL±j\m mmmt: ^m ^s^s mo. 

^D\m M2^^m ^^mD\ b m^m ^m ^^sxi xiioi^^gg ^^\EL±x\m mmm9.^M ^x\m mmx]\ ^ ^D\m ^^^x^ioii ^xi 
mm ^D\m ^'mx]\D[ m^m mm ^t^MBi^ ^^^^^b^.^ oi^oi^ ^gix^isf. ^D\m ^d\el±x\9^ ^sa^^ ^Es^4=E+g 

^biam 91^ ^^'DWM ^ M0\o\^ E^^'X\S\ MO\^^m 9iO\M. ^^D\m ^^^'^Bm I^HAIAIEI ^ ^D\m S£gS4^B2S 

sss SEP^ ^^^^^ s AigoiiAi ^D\m ^d\el diix^m s^m^ ^m ^s^^ shQ. 
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M2^^m ^'^m^\ ^b\o\ ^ ^'^m ^^sxisj moi^^^^. ^:?lELi:::X^M ^Em9.^M ^x\°i ^^x]\ ^ ^D\m ^Bx\m m 

siifAiz[:>ii*4^eg =?mmji sib ssisi a^^:?KAi ^ ^mm xiioim^ bsisxisi xiioig^goii sioi>m. ^oim ^^'^Bm m^m^ ^ mm 
Aiz> ^011 ^:?iEL^x^M ^m ^s^^ fhcf. 

x\B[^ «^^x^i:)^ mm ^^A\d\^ ^^^'^b^^ oi^oi^! ^^x-ii2f m^^ ^^^^Bsi sxiaisoiiah ssfAieie ^ssf^ s 

Alt! ^011 ^D\m "^^'^Bm §xiai3i:q. n ^§Al^^ ^oii ^^\EL±j\m ^m ^s^^ mL[. 

M2m^m ^^api ^lafoi s ^^soii 2^e^ ^@isxi£i xiioisxi^ ^D\EL±x\m mmm^^M ^x\m ^^x]\ s m^xm\ ^ 

jLgs^xie ^d(6H2. Ei^^xhCHiAnaj °ii§SAi^xhe ^sah^ ^^^txi^i ^^ichsxichi 91o\m, ^:)\m ^^^'x\d[ 

^i^^D\EL±x[9\ m^Mow^ y2|>^ee MmM^i ^, ^^^m^BowM ssaisj ^^g.^^^ & aisoiiah ^^:?l§^ 

^:^iEL^x^M moian. ^oit.^ ^D\EL±x\2Ji dtimMow^ ^:?lEL^x^£] ^e^WM i.^^Ai?j «oji i^^^^^^e § 

XIAI3II1. ^D\m B5:^m^B9.^ s^s ssiJ^ ^m^£.^& AigoiiAH ^D\m ^D\EL±x[m ±mB[^m Mo\s\t: ^m ^§^^ 

M2^^m ^^B\D\ ^moj e ^^soii mm ^^mx\9\ xiioisxi^, ^::»iEL4rXhM ^mm^^M Mx\m m^xw ^ ^D\m mmxm\ m 
xi6F^ mm ^^D\m ^'mxi\:)\ ^^^m mm '^^mbi^ ^^^^b^.^ o\mo\B ^^x]\2^ ^D\m ^d\el±x[9} ^§0^^ s^^m^^Bm 
=?mm ^^^^x\m ^x\mji ^:f\m ^D\EL±iX[o\\k\ ^^A^so^ °ij§SAi:^xhM ^^sxi^i xiicnsxioii s^chah, ^D\m m^^x\D[ 

^D\^:^\m^±x\s\ seAioii^ ^^^^.c+s ai^ai^ ^. ^j\m ^^^m^B9.^ smaisi ^^^9,^ ei aischia^ 

^D\EL±jJtm §^a^£^ xiioisiii, ^D\m ^:)\el±x[s\ ±mMo\\^ ^D\m ^d\el±x\2\ ^esi^s ^^^ai^ ^chi ^^D\m 
Bm SXIAI3II2. g£s^^^Bos s^s ±mMs\ ^m^^^ s Aigoii/d ^i^ie.^ ^:?lEL^x^e :±:mah£^ xiicna^ ^m 
mm^^ mo, 

^D\m i]\2^^m ^mo\ s ^^soii mm ^m'^x\s\ xiichsxi^ ^:>iel^x^m ^^^#o^ah Mx\m ^'^x\\ ^ ^:)\m ^^^x-iioii ^ 

xi£i^ ti^ ^oith ^^x\\D[ m^m mm ^^^^mbi^ y^^^^e^^ ^^x-(i2f shs ^^^t^^Bsj Ai^AigoiiAHsj s^fAiz^e ^§a^^ suf 
Aiz^3ji^4-& sj ^^D\m *^^'^B9\ SXIAIS01IAH2J suFAiziM ^D^MZi^w^^Bm ^mm ^m^^xim ^bia^n, i^oit^ ^d\el^ 

xmMs\ ^^Mm^^ ^^RA\±x}m ^sssh^ ^^s^xi^ xiiaisxioii ^o\m, ^^^^xi^ ^D\m ^d\el±x[2\ s^aioii^ ^^D\m ^ 
^^Bm :?HAiAi^ ^ ^§Ai2^s3^ ^011 ^D\m ^D\EL±j}m seahs^ xiichqi} ^oith ^:?iEL^xh2j ^leAioii^ ^D\m ^d\ei±x[2\ 
=?^^mm ^±MU ^011 ^d^^Bm sxiai^ih, n ^saizh ^011 ^:7ief ^:?iEL:iiXhe ri^ieahs^ ^iioisi^ ^m ^§^^ §.h:k 

£1^ s «^go| nn^Ai^Enoii mm ^m^^^E^2\ DW^=?^m SAia^^ essoin. ^::'iel^xfm ^'^m9.^m ^^x\\2\ ^m^^ 
m SAlo^fe £011], £3g ^^^x^ioii ^^^=4Bo^AH°j ^2^x^|g ^^Qjg SAiaF^ £^0111, £4^ ^ ^^§2] ^^12^ Ai g EH CHI mm 

M^SiEiSI I^H^^^e SAiaf^ SBSOIH. £5^ ^^SX^I01I a2|4^&o^A1oj ysix^ig A^EHg SAiaf^ £^0112. £6g %'^X]\0\\ 

^£21 y2|XilM ^^EHM SAIo^b £2011). £7^ ^^^xllOII ^£2i ^2^n\m ^^m ^^EHg SAiahfe £BOi:n, £88 ^E^SSI 

Xll34'A|®EH0j| eiiSH^^EHS] :>H^^^e ^^^^^ SAia^^ S3£0i:n £9b £80il SiOiAH :7F0I£ ^ ^^m HAim^ Af 

A|£OII}. £108 ^^21 ^^Sx^lM SAiaf^ AUI£OIIl, £118^ £10g°l A-A DW^'B^^OIH, £12^ ^ ^^S2J X1I4^ 

AI^EHOll mm 2ii§n^5!|Ei£l ^^§X^l¥?l°J ^W^^^m SA|a^^ S^£Oi:n, £13a £12 ^^2J JW^ AUI£0|:Q £14^ jyi4^AI«EH°J ^ 
gOIIOil mm 2i!SH^51|Ei2| ^^§jtll¥?l2J :?H^^^e HAI^^ SB£0|I1. £15^ £14 ?^2| :?H^ AUI£0|:3. £16S ^ i^^SSI XIIS^AI 
SEHOil 2i!§n^s.Qoj ^^gx^l^^SJ I^H^^^M SAim^ £0112. £178 £16011 CHb!£l^ ^^OiaiOlM ^ximxi &8 ^^Sx(|£| :)H^ 
=?^m HAiah^ £011}. £188 ^ ^^§2] 73l5^'A|gE«oj ^^OjlOII SAOiAH 0^0| B^HEIMOi SllOj S| SAl^fe £0112. £19^ S ^^S 

SI Xlie^AlgEHOll 5i|§H^5i|Ei£j ^^§x^|^?j2] DW^^^m SA|6h^ £0112. £208 ^^D\=?^Bi ^^0\\ S}m ^5*1^^ Eh ^(spectrum 
)°j X^OIM ^Sah^ £0111. £218 ^&::>I^S2| ^¥01l 9\m X\m^B\ X[0\m ^Sa^^ £0|I}. £22^ ^:'IEL^XfM ^^^X-ll 

21 ^<^^^eAj2i3f ^£2^21 HAim^ Z12HH0II2. £238 ^D\EL±x\m ^mm9.^ m ^^^xii2i ^>l^qp§Al^^Ilf &x^22i3f2j m:n\m 

SAISh^ HeHHOIIl. £24^ ^D\EL±J}m '^^m^S.m ^mxm ^£2^ awa.^3f2| S^^IIM HAI^^ HSIIMOII], £25^ S ^^§21 7:117^ 
AlgEHOII mm ^^R^^Ei ^EX]\2Ji BX[m^'2\ ^§ ^ «|0iSjS2| ^'2||g HAISh^ M^£0II]. £268 XII7^ A|g EHOil Ai2| CPUXHdIM R 
Mm^ m^^Xmom, £278 B ^^S2J 7ill8^A|«EH0ilAi gS!2J ^H^^^M HA|a^^ B3£0|:Q, £288 ^ ^^S2i «19^' A|«EH(HI Ai2| om 
SSAISXIM ^^m^ ^9 ^^^:^|2J :)H^E+B£0II), £29b ^ ^^S2| ;yilO^'AI«EH01IA1 ^^2j :>H^^^e HAiah^ BS£0|II. £308 
m ^^S2i XilllSEHOilAi g^2J ;H^^^S HAim^ eB£0II2. £318 geH0j|0il mm ^^R^^E\2\ D^^=?^m SAia^^ SB£0II2, £ 
32^ DE eBIIOllOll mm e«SHSS|Ei2J n^=?^m SAim^ S^£0|:D, £338 £272] :?^2j :?H^AUI£Oia. Oim S ^^gCHI ^tfSf ^1 

Ai^EHoii mm ^A\RM^x\m S¥£se ssmsAi ^st^a. s^m 01^21 ^aisehoii oiaHAi^ eiisHAisxi^Ai ^sn^aiiEiM xH§m 

12 SiCf. 
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^'AIOII 

^M^AISEH^ £1-E30il D\^o\0\ ^S§^Q. E10il HA|6^fe ^ilSHS^ilEI^ £IO<(rear)¥M«2| 3^^^ e«§HSS!EI^ S^SiOi ?IQ. 01 
oMgn^xnei^ S^am. Ol ^X-1I{11)£I Ui^Oll eie^oj a^aIM ^AIS^^ SOHSI 5Mgn}iy(12R).(12G).(12B)2f. 

0! ^SnH^S] ^^^^011 aig6K)j BS^^SI ^^^x-l|(13R),(13G).(13B)2f, 01 ^^X^ISJ ^^2,^011 ^2^4^B^S>M^ 

4R).{14G),(14B)2f Cia^^» ° 5)3f ¥Mgl!^(16)e ^blSfZ SiQ. ^D\m 3R).{1 3G).(1 38)21 ^^^XII(14R). (14G). (14 

B)S m^MD^ ^^SiO\ 9JiQ, 5H§iiHy(12R)-(12B). S^x||(^^gx-1113R- 13B. ^^^x-||14R- 14B)^ SA|>i!i£| P3^2« n£|g{15)£] 

2v AQoj §yoi>,^&oil bHxISIOl 9JiQ. a3SaiH£|g(15)£i ^S^Oil^ ¥A^^lEE(16):3^ bHxISJOi SICI. ¥Mei!^(16)2J #S^Oilfe i4t§:?ie.| 
M ¥12 ^2fg iiia&!(17)0l tJHxiaOi SID. ^A^el!2S(16)^ S^OIIAI^ lOHSj SlI^S SAISUl 2iXIE[. ^4^0H2J S!^^ ^^SD. 

01 9ij§H^5ijEib aioi¥Afgoii ^6^^ 5:ioioiAH. ^, 20Oixi§E£j Moi^M i^^^ ^3f«^a^f(i7)2j E\o\^{R^^E^:)[ ^XH5^^^)o^lA^ 
shcij& l^^^ol ^A^a^ 5ioia. ^i^gn^^ii^TV^ 01 ±B^o\ En\(^^m i2S£iOi s^a. 04::'ioiiai °iisnH^(i2R-i2B) ^^s\ 

^gi^SI bHS, SE^^ II ^^i>^S bH^^Oiaill ¥ = I1, eij§nH^(12R~12B)2^2|o| gg^e ^QOil CLfefAl S^^0I£II2 

e^a, eHgilH^(12R.12G.12B)£l M0\0\\ X\X\m ^^Bm mD\^9.^ ^mm^ ±7^m M^m D\B, ?l^^xh&^S ^#6^ 

0< ^^£I:D. ^jAH. ^AM, ^Aljoj HAI8^£^ £101 e»§nH^Si AhOI^^ A^OI^S OIIMea 33mm(1.3eJxl)S ^^SD. 

^^^xHI(13R.13G,13B) m^S\ m^m a::?l^^^#2i Bm^^^ ^:?IEL(electrol 

uminescence)^Xfe OieoHI 2^0}-. ^. ^^^jtj|(13R.13G.13B)2j ^^^^^¥^2] ^^z^S £2011 HAIS^^OI. m^D\B{20)?l 01 ^ 

B.Pie ^^011 01^01^ ¥S2^#(21)3f 01 Si^e^^Oj! ^^^6f^ ^D\^'^'m9l^ 

Ol^OlEl ^^^#(22)3^ 01 P)I?UH Set.^ ^^ei^^ 0I¥01^ &t Ah51^#(23)e ^b|S[CK ¥S21^#(21). 

e(22). e^A^^^S(23)0il SjsH ^^S^^?^(LT)S g^sUl 2iCK SS!jt||£i ^m^^^S^S Oi^^ A^O|^:?F 33mm0l^^^^ ^^£112, 2ii§ilHy 
2] ^^011 BmmO\ mX\^0. ¥SS^S(21)2f &^M2^S(23)IIf2j MOIOll 2i:>m^ BD\m SJSH ^^^#(22)01 ^4^. m^^^ 

^^SJ ^^ei^^'^OI ^^Xiie(IIh§540nm §£). S^SJ 0F22| ^ Afg2,^x-lie(mS460nnn§ £)0| A^g^Cf. 

^^Sx-||(13R.13G,13B) ^^^[CHl^ £3011 HAlQ^^OI. ^^^^^?^(LT)Si bH^^Oil ¥^^Am, ^^^9v:?5&(LT)M ^moi gXi::^! ^(24)^ ^bl 
s^a. gXPI&(24)2i IHSS/d^ ^^¥01^. §e2| S^OI 2!i^ma. 

a2^Xll(14R,14GJ4B)2|2ts &(24)0il Ai 2J 2^^^ ^ 2£x^l(25)2f, 01 ^2£x^)(25)2J bHS^Oil 

a2i4iXK26)M ^bi&a. gssx^i (25)011^ gsi gTsxiiei eH^iu s^oi Mgaa. ojie ^sse^oii ^^\Bn^\±. mm^ 
^01 ^^Mmo\Q. n 2\m ^m{^m)o\o\E: mo. ^ssxii^ 100-200*0011 lh^^m =?mm ^mt[o. axra2i4:iK2 
6)^ swM enFAi^ie s^. ^^^ah^ 2iisjciis3fM o\mm ^x^ol:a. □ s^^oi 2a£jiii(25)^oii ^xii^os ¥s^£ioi 21a. 

01 [IHEOll mB^X]\{25)0\\ 2^^^ ^^^a|^i(LT)2] ^^^^ 2 X^^^^dbXK26)01l °|5H SgSiH. H ^01 5}C«^01|AH ^^^SQ. ^X[^^'±X[{2 

6)2j g^g^B x^eg,^g^A^£ mx\°} sEAl6^xl aiM^axH(heatsinkt;t)s ¥^^moi ^=^0^ ^^^m^ ^mmo. o\\m 
saoi 5ii,^ohp. 

cH^ ^mm 01 g^^syoiiAi g^^e 5i=5|o^ ^ais^^ ^^^^ ^mm2\ rn^ow ^mm9\ m^^mmmm ±mmm ^xi«^p. oi 
^mmB mo^^ ^mmo\\ amM ^xiBmoy, ^« ^^ii lhoii ^D\m oiWAi^i^ ^^^^ ^m2\ ^¥oi) Mxm^ mo. 

^ ^'A|§EH2J ^SthP. ^^^X-||(13R. 13G. 13B)0ilAH ^B ^1 ^DfCFOi! CHirm^ §nH^(12R.12G,12 

B)0il SA^f^P. 01 ^A^gs ^AM^ gAHOj SAja^IQ °li§iIH^(12R.12GJ2B)e ^SSthP. § HH y (1 2R.1 2G.1 2B)01I AS Ah 

)oir^^sa. 01^ ojmoi ^3^(17)^^011 ch^^a^oi^^ mm 330mm( 1321x1)21 ^ai^^oi saisci. 01 sai eoii ^^sx-{|(i3rj3g.i3B) 
21 2^ m^^'=?^(Lj)o\\M ms, Mxi:?ie(24). g2£xii(25)s afoioii ¥12 ^^'MH26)o\\ ^M^o. ^^^x-ii(26)^ s^sjoi^ mm m 
^tL^mo. 01 umo\\ m^^'=i^^iLj). ^ ^^^#(22)oiiAH m^m 3 ch^^oi ^^sxii(i3r.i3G.i3b)oii ^^sej^ gi gioi, 21 

¥011 g^<i^£|I2, 5j^2S|o^ ^^^mCt. 

mB}M. mm^ ^^^e(22)2j ^^^^^21 mmD\ ^m^ti, m^9,^A-\2\ ^D\mD\ i^^^a. sAisfS2i ^9.^ 
^xi£j3. ^'B m^o\ ^m^o, ch^oi ^D\EL±x[m o\^^ m^n\m 3 ^^^x^!2^ ^aioii ^;y^5^3, ^::'iel^x^m s^^^ah o\m 

s^if, :^isf2j oise ^^o^M^ ^ 9Jim ^2} ohUBj ^aH2j yse ommia, Mm ^afsaisxim ^igai-^ 5:101 
mo. s£m ^'mm^M^ 5!3f ^^01 ^, ^, g2j ^s^^ ^'■ggf^ >io^ t^sa^ ^sioi. 3:?H2i ^^§x^lo^l ^m9.^ ^. ^. 
2j ^mm. 5e^, 3 3^^a x\^^m ^^mm ^xhshs mo. 01 £121 eM§nH^(i2R,i2G.i2B 

)2^ pas2,'H£i§(i5)iiF2j Afoioii ^. §^sfe ^^^sf^ hfsseim ^i^i 4^s8^^ sp. ses.^ sf^o^p ^, ^. S2j ^ansae 

^^E.^ 10H2J o?i§iIH^3f. ^^^m^ ^D\EL^Xl=?^ 10H2J ^^^X^I2f. ¥Ahgl!^M ^^^Qffe D[^mO. P^OI :^3^o^;^^ e 

□AJ5HA1 100eiXl§£ AfOl^l ^^A^«^3^e Olgm^ H^iiiEH^^SE :>f^aFP. «}AF«^3§!e Olgs^ ^3gJ01l 

¥§s s^^oi. Msaiip:^^ ^JHshfe ^oiiAi s^tr^p. 

(;9I2^A|«EH) 

III2^A|«EHM £4 ^ £5011 :?lsmO| ^Sf^P. 01 ^AISEHS ^01 ^:?IEL4:X^M 0\mm ^^S3tl|2| |^2|0l| sfShp. £8^ 7^11^ 

A|«EH0IIA1 5^3} SE^ EES^ ^^Q^Oll^ ^^ff goj 3 ^SB SE^ ^^^fi^s^P(OI ^^SB. Xil3^A|«E« ^ 

3 01^21 ^AIlEHOilE ^ho^ shC}). £40i| SAI^^ SiiSH^^P^ P01¥Mg 3^^' ^§°^5liP0il «^£I01 £1P. i^ll 1 ^ A| g EH 2] 
oHgn^5!|EHfe. o^l£L>bXfM 0|S8h ^^^x^|(13R,13G,13B)2J ^214=301 psp. X|| 1 ^' A| g EH 21 ^X\^^'±J^m 0|ga^aX|°^ S ^' 
AISEH^ g^^Slie 0\mm ^^'M^ m3 SIP. 
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^^Sxil(13R.13G.13B)2i2|2l bHSOlI^ £4011 SAIeF^OI. T^Sg^gOil ^^^^^^M a^^x^l(3ia31G.31 B)P^ ^SES ¥^^0\ 91 
a. a^lXIIOlR. 31G.31B)2| 2^31^. £5011 SAISF^OL SXPie(24)0!l S^S.^ ^SEX^|(25)2^. 01 ga£xll{25)0il SSSI!(32)e ^til 

«^cf. mmm32)^ ms\ %^EiM^M o\\m ^mo\^s\ g^sjoi 910. ^^is!](32)2i m^^xms)^^ s^al^ ^, ^. 

s B^oi nh«o^ £j£^ ^4^x^l2J Qm^ oi^oi^ ^^m^^^^sj iif£(£50iiAisj ^mm32)2\ m^m)m ^^mn 910. oi ^^^syoj m 

s ^s£x-ii(25)M e3^8^01 §11(32)011 ^ssn. n ^^^^oh^m xhasgoii siaH s<i^scf. 01 ;:ii2^aisehoii stoiAis ^^^xii{i3rj 
33,138)21 ^mrnow ^Mn\^ a^ioi ^'ai£ii2. nn^'AjgEHSf Ss2j ^4^& ^oisa. cn^oi 01 ^^t^^Boi 

mo\D\ oMgoiL axra^^i^iXfsf sssi iispf a:?! angoii ssisism ±mms ^ ai^ si!§£ sici. 

^12^'A1«EH01I a^^X^l(31 R. 310.31 B)fe OllS £6,7011 SAia^^OL ^^§21 ^mO\ J\^o\0. £6011 SAlo^^OI !d^^Xl|fe 

"^m^. ^^i£x-ii ^ ^xpi& 3J}m '^x]\^ m^o\o\ ^mm^^ §xpie{33)o^ s[ >ioid. oi^ eis^o^ ^^oi :>[ 

^miHi cH^oi £7011 UEfui^ y^^x-ife £63f ^n, ^m^. ^s£x^i ^ gxpie^j 3x\m mxw^ ^^mo\ ^m^^^'mx\D\Bm)m 
^ Sin. ^^^siisj g^^e eg,^¥^(CT)e. m^m ^xm^ ¥sea£ sj^o^ gafAi. ^esi^ ss^e x[x\m 

§^8h:>ii epi (EH^oia. 

(;Q13^AISEH) 

;yi3^A|«EHS £8-£1101t D\^mO\ ^SS^a. 01 ^AlgEH^ ^D\EL±X[m 0|g§[ ^^^X-ll2j B^^^Oil ^mZ}. £8011 UEILH^ ^iiSH^SI 
£1^ aiOIPAfsoj ^SH^^llElOll g^aOi SID. 30HS1 ^§n}iy(12R,12G.12B)2| tiH^^ 5,^2|01lfe J[^m:H\ 

Xll(13R.13G.13B)£f. 01 ^^^XllSJ bH^^Oll ^X]\^ ^ 2|Xll(34R.34G.34B)e ^blsUl SID. 01 !^2|xll(34R.34G,34B)^ £6I2f 

=?^9,^ aoi gixiei, n bd\^ ^^xw3R 13g. 13B)2| uhs^ e5iaa£ efzi ^^^ii s^sioi saq. 

g,^aji](13R.13G.13B) bHS^2J ^'D^B &¥^S011^ £8,10,11011 UEILH^OL S£(boa^cI)(35):>^ ¥s^£JCH 9JiO. S£(35)^ ^#6^^0I 

, ^iPii2i EP^ol£¥ZH^A^ :?i^m^ ^aioii. zi shBVM Mo\m ¥ii £gM :)i^e ^^cJt. oi o^^sh^^eh 

Oil^ CH^OI. ^^:?lt^ S£(35) ^. ^^Sx^l ^ ^^^X^l M\^m 3 ^^m^^ir£^ o^UiaPI ^o\0\ bl)0l^(£A|5HI a^g)^^01l AH^ CHif bH^lt.^ 1^^ 
21 £^(ly])§^^2l :?h0|£(36),(36)e ^^Q. 01 :?^0l£(36),(36) bllOI:±: ^X\^ ££M mm mow ^^Sxil(13R,13G.13B):?h e!i§llHy(12R 
,12G.12B)21 bHee^^Oll §*^Sf:>ll ¥lXlo^£^ ^^^XllOllAI 9i!§niiyOil 0|s^ ^^(7t^)0! ^^£S ^§?lxl^ £i£^ ^Xl ^S£l 

01 9XO. 1^^2j :?h01£(36),(36) ^^^2J bllOl^ ^xlOII^ £9011 UEfU^Ol. 3i^Bl37)D\ UHxlSjOl 9XQ. 01 ^tij El (37)011^ S£(35 

)2j 5hE+¥0ii ^xii^ m^m mj\m^^ 4^^'¥(35L)(£io.ii&^5):?h 2^ :?^^a^:Hl 4^^'a£^ s\o\ siQ. ^gj¥(35L)2j t^^eoii^ ^'exh 
13R.13G.13B)^ mm^ 2^, s^^u^oii s\m bj\^{tn):i[ ^saoi s^a. 01 ih^oii bilol>^(35)(^^^x^l2f y^^xii 

01 £(36). (36)011 9\m 2.H-fi£l^AH ^^E1(37)011 4^Ej£lS. £AiaHl diB 2^. ^^sj^2f IT^XlKl 3R.1 3G.13B)P^ BD\^^^ £e£i:HI ^Q. 

3 2J21 ^« nam ^i^th ^ai«eh2i 

01 (Dl^Oll ^^Sxll(13R,13G,13B)21 ^^^^^01 ^mmD\mX\ XmmJl. n 4^S01 a5iiai2 eeSHe COIU S2J2| ^••^x-IIM 

B^£^ XF^e:>ll 3^ IQS^AIOll^ ao| «^g;tll°^e S£(35)0^a ^XllS II111U13. AHS^ S£(35)£f :?^0I£(36 

).(36)2^2j D[o\^ o\^m o\^B[o\ ¥£^:hi mm k^m ^ 21a. 01s eimoi, ^^^x^l□^E^ isimm ^ sin, a4^gs2j 4-&01 

^ ^Aioii S2I21 ^^s^tiie^e b&i^ 4^ 9X^\ ch^oii e^^gs bieoiu M4^e ¥§01^21 ni,»-oii£ D\o\mo, 

m^\, ^aiSAi 3m^ ^§H^5iiE-i^ 30H2I oi^§H^5^^E-i□^a %'^x]\:)[ ^x\sio\ 9111, n s.^xiEt ^Bmow jumm ^ sioiAi, sai>^2i 
e^e ^^^xH^ =?^MB\^ m9}^m:D. saim^2i ^^ehm ^:?ii £^ sjni^^ 4= 910. 

£§[ IQ&^2| ^mXi\9\S\ BD\^21 S^^S^ ME. 01 £(36).(36)2| SlUl I ^ Oil 2|5H ^^^xlP^ IQS^ ^011 4:S2j g«|^?lxl^ § 

016^12 §«fm:>ll ^^1? 4^ JnSFS ^^^X||2J g^i>*01U mX\J\ mm mow UmM Ol^U^ ^Ol mrnoW eHgHH^S §^21 EIAh^^£ 

HAi^^£ nm^s. ^^§ai^ 4= sia. 
sEm, nion4i¥XHSAH a£ e.nii¥XH^Ai2i g&^olu onji s^^s ^ii2j ^¥1 LHoiiAi :?^^5^c^. 

(X114^AI€EI1) 

J114^A1SEHM £12, 13011 D\^mO\ ^^^Q. 01 ^AlgEH^ ^D\EL^X\m 0\m^ iT^XllOllAi #M^21 3H^0il S^f^D. 
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^ 4'A!«E110il 5il§H^^Ei^ £12 St' £13011 UEfUi^ S^^dHxIM xHg^Kilf. 5E§^ S^^bHxl^ 3^*1 ^^01 3^^ ^SHM^i^aOil 
xHeSHE ^^B^^BOW xH§5H£ SCf. £12 §^ £13011 UEfLU^ g«'-dHx|Oil SimS ^§131^ (1 2R.1 2G.12B)3^ ^:'IEL^XfM 

0|g«v gs^Sxll{13RJ3G.13B)AfOI0j| XIIT^^S^^E^^^ A1 2J ^^OiaiO|{41)M 4^Smi2 01 §11^01 Bil 01(41 )2] ^. g^gx-ll^ 

2i SMSaoll^ ^4^21 Dmi3SI!l^(41a.---41a):)f 2x^gl^os S^£i01 S^Cf. 01 ^^2J afOI3Se]^(41a.- -41a)2| EUI^ OIIM ^ 
S eii§iiHy(12R.12G.12B)2i Sf±nix|Oll CHSflAi 4.5:1§£2J tiieS SOIOi(molre):^h 8f>1U feOII SjXI QMQ SE§h All 

mm:>\\ 5i^fif£joi oi^is H^sh^. DFOia^?Li^£i ^^§x^|SJ ^^^eoii :hsi ^'xim^ skimm. ewgiiHy sj^rAf 

0\^D[ Pmm MS P=33/^)2J ^>!^' (TH, □^0l 3^^ ^(41 a)SJ 500//ni. ^^E|xl^ 4.5P(0j|M MS 150/^)^ SA|£i^ §£ 

21 ^ZEillXi:?^ ^jsvsKlf, 01 (Dj^Oll aS§!£^>M2] ^^^X^|(13R.13G.13B)0i|Ai ^AfS §Jg ^S^^^^Hj gJ^^OI 5&£IXI°K 0| 

ifelHI e!!ZE0iai0l(41)2j OFOI3St!]^(41a---.41a)011 2\m XI^^^OI ^§312, ^ii^m^lj^ 3 Oi^^OI :H2\ S1S§^ g^Oll §^3 01 

^§IIHy(12R.12G.12B)0|| ejA^§^D. a>^^A^. g-^Sx^l (13R.13G.1 38)011 A| ^MS §^21 CHVSOI aS g:>ll ablSlfe ilSlOl 5«§ilHy (12R.12G, 

i2B)oi} ^'Mm:Hi ^o. 0I51B HAisf^si 91SE2J xims ^^xi5^:hi ^o. fi^ ^^i>^§ ^sfma. s^sj xii^^g ssmiHi moi sms:hi ^^m 

yOil iJMAI^I^ ^:?IEL4iXF2j ^^^01 s^SSIH, 0151^ tl^^O^ ^^6fS ^^^S olSh ^^^^^21 Ssf. 4^S2| g^^XIt^ 

4^ 9JiO\\ ^Q. ^^^X-H(13R.13G,13B)0I|A1 SAFS gJ £fe Sl^Oi 9101(41 ) Oil ^'MSh m goilAi ^^01^1101(41)21 ^^Af* £^ ^#AF^ 
SSOilAH 2^11 SIM^^ §^^^(£12e sf^^SA&^^)S 0^01 3^0i 9101(41 a.---41 a)2J :?IO10il 2|Sh o^,^ ^XHt^D. 01^ o\By ^x]\ ^Mmt: 
^^^0\ ^^SX-!I(13R.13G,13B)^ mO\^ S^, 3 ^^^B m^Xi\2\ ^M^^mOWM ^MB[0\ OAI ^ZE019IO|(41 )^ gJM^CHI aiMOi^Q 
a. 0! lIHgOil ^^019101(41)21 tJHXI^ ^^^XllOIIAi g^MS Si2J Olgg^ S^^0||£ :?|01oK:f. 01 XII4^A|gEH2j ^^011^ £14. 15011 U&tli 
a. 0! ^SOIIOII ^«fHHxl^ ei^OiSilOIOli CH^CHAI. Xlir^2S4^e^SAi2| H£|g019IOI(42)e £Aim^OI MOjOil 7)1^ ^0\Q, Oj H 
£|g019l01(42)^ 3 ^AFSOil ^4^2] DhOI3^He.| g(42a,---42a)g 2xhg!^£^ 5^0|Cf. ^4^2j OFOI3^HE.|g(42a.---42a)g 

019101 ffH2^ ^^:HI. 3 S:^ISOil 2J5H ^'^^21 Sxll SIAPF OlE+ai £13. :?^^e^ §^01 5!j§nH^^ %mM #M£j£^. 3 AFOI^. § 

§^Fxi2i ^01. nixiee ^ssf^ 5!0i fi^sa. 01^ 2iB[o\ s!i^oi9ioi us^ ^mmi^m 4- 9XQ. 

;gi5^Ai§Eiis £i6.£i7oii j\s:mo\ M^mo. oi ^ai^eh^ ^D\EL±j^m o\m^ ^•■^xiioiiAi #a^s2| sm:?h^oii ^mQ. e ^ai^ehoii 

^SH^SIEI^ £16011 UaU^ l^Sx■IIM xH^e^Cf. £e^. 01 ^^gj^l^ 3^^' 9«§HSS|Ej0|| jcHg6H£ S3. BB^ 2!!§H^^EI0II jH 

gaH£ mo. 

£16011 UEfLH^ ^^gX^lOII 2\B[^ ¥S:?ie£^A12| ^^\D\mA3)l}k. 01 ^£1 I e (43)^^011 ^^^^^^^(LT)(¥S S^^K21 ). m^m{22) 

, &^A|-S^e(23)e ^bleha. 01 mow ^£|:?IEK43)2J g5!^Ah^2J ^MSOll^ m^9\ ^^^^21 eil£S(43a.---43a)M 2x[m^^^ bHxIth ^^0\ 

9ioi?iM g^ah3 aia. oi ^4^21 ^11^01910121 nixi^ :?h^3. ^^^t^ ^^^\ ^x■l|y^AK£e sf^^sA &^^)5fxi Si^:>ii m 

^m£^ 5l^sf£|01 aia. OI3ie §^^£S 5A|S^^. ^11^019101^5^ ^£|:?IEK43)2| ^MD[ 1mm. 2i!§llH^ Sf4:III xP^P(01IM eBP=3 
3//m)oj (iH, ^5(43)21 ^e^^SOl 330m, ^ ^Ul x[4.5P(01l p MS 150/mi)0l|Al SA|£j^ §£2J S^ ^'^HjxPh ^SjtrSha. 01 [EHS 

Oil ^^019101^^:?^ ^^^#(22) sxii^ ss^o^AH mmm ^(£16B ^oi ^:Ht sh:?i ?imoi ^^^sg^2j ^^ee SAim3 

D)S £170il UEIUi^OI ^^A^ae ^£i:?IEK20)2j S^Oil bIsHAH SSxII^Ai^ 2x1l«^M:?h ^>il9a. § HH ^ (1 2R, 1 2G 

.126)^ m^mmo\ ^^oi 9101^^011 2J6h ^xH6h:Hi 01 nHeoii mMm ^d\\^o\ ^3. ^^^m^m 

SE^^. £16011 SiOlAi ^£Pie(43)2| ^mA[B SxllSAi e i:?H2| M(dome)^2| Sl^M S^Sh^ ^£ ^§3X1 Sf. 32f S^. :?ieS2| 

e^'¥OiiAi D\Bo\ ^a:Hi £i:hu ajyie.uh:?F 3axi gi:>ii£ixi soiiai M£im3. ^5019101^5 ^01 g i^soii^ ^t^8n:>. SEm 
01 xii5^'Ai«EH2j s^oiiM £18011 UEfycK 01 e!§oii^ o^ 01 3^^501 9101 (43a) Oil a^mM DFoiasH£igoi9ioi(43b)s o\mm ^0\Q 

. 01 ^§01121 ^^^X1I£. ¥S:?l&o^AH21 ^ai:>l&(43)3f, 01 ^dPIEK43)^^0il ^^^^^^5(LT)(¥S 2 ^e(21 ).^^^#(22) ^ 

^#(23))e ^blt^Cf. Ol^Oit ^e.|:>ie(43)2J ^#AF^2| ^AFSOll^ ^4^2i ^^^^^£^^21 Ha|g(43b.---43b)M 2X[^^£.^ bHxIt.^ HBI^ 
C>i9IOI^^M ^^5^3 910. 01 ^4-21 Haigai9IO|2J Hlxi^ ^'M^ ^01 ^^^51 ^3. SXll&.UK£e2j m^''SA^^l>05FX| 

a3 ^S5h£^ £i^sfa01 910. CaafAI. £180il UEiLH^ M5^m OllOil 218HAH£ £17011 UEfU^ ^52] 513^ ^^01 ^AfsMOl S:HI SO. 

(;^I6^AI€EH) 

X-ilB^'AI^EHM £19-'£210il ::'|^m01 ^Sa^D. 01 ^A|«Qi^ ^D\EL dtX\m 0\mo[^ ^ISlDl^^m ^XH^^ ^'^XWm =?mm ¥MSA| 
§rx|Oil ^5^3. OlS oiSFOt ^^§X1IXFX1I2| Xlt^^ ^ :^SiEgnF^2| DW^QW ^Oia. sa.;,| ^eHchi 2fth o^lSH^^ilEi^ £19011 UEfUl 
^01 °*i§IIH^(12RJ2G,12B)2J bHS^Oil^ ^^^xil(1 3R.1 3G.1 3B)M ^£^ bHx|6f3 910. ^^^Xll(1 3R.1 3G.1 3B)2|Z|^ S^H.^ ^31^ 

cf^3. 5je:5H^^oi ^^^t.^ 5s:?i^5M i;=^3 910. 01 ^^:)|^>e^ah^ oiie es sixF§s#Ais^sj:>i^^^e30ME 94-79^011 dwmsich 
91^ 5! 01 a^ax^j aicK ^xii^£^^ ^^^xii(i3R.i3G.i3B) ^^^^g £19011 uE}ui^oi. ^B.ie2j ¥s EK50)oii ^^xwom^mmm^mm 

)£S 01^0151 SH(half)Diai§(51). SiOa §21 ^S^Sxim^£^ 0|¥OiS di^llOj A1#(52).ITO(2iM^<:ihsf^)e2J ^§£aa^o^ 01^0151 
eg2^#(53), S:^I^^SO|| D\0\B[^ Oj^OlSI S^gl§(54). ^^^A|9|^ 01^0151 S^S#(55) ^ ^^^9.^ 01 

¥01^ ^MB^m(5e)m o\zm ^sai^ah g^sa. oieoii ^hdi£i#(51). ±mo\Mm{52), ¥sa^#(53). s^gjS(54). mmm 

(55) ^ yM^l^S(56)0il 2J6H ^^^a[^5(LT):>h g^SD. 

^H0l£i#(51)Ilf ^UFS^#(56)0il 2l5H =?^S\:>\ ttH^Oil ^^^#(55)011 Al ^'^^ ^ gOil g^l :?! (^M^)^ 01 (^, SHOl #(51 )3^ 

&^A^a^#(56)2^2| A^0I2| ^^^o\ syo^o| gsm3. amS^W SI^M eM&Cf. Ol mM^O\ e!|§iOiy(12R,12G.12B) 

m ssm^ £13. 0121011 iifs^gg 3 cH^Moi 2i¥s^ ^M£ixi ^^sjEgg^oi g^gII^§s g5!:?iaioi^ :±:fiii 
oiAi#(52). ¥S£i^s(53)2i ^Mm 5§moj ssf& 4^ ^mm^M ^.^.S2i o\)=L ohuoii ^§8^^:?^oil ciigmoi s^i^i^'oiu 

Ss^SaXHSeOI sl^Sf^Q. 

£200il^ Applied. Physics Letters Vol.68 p2633-2635(1 966)0il UEfyi. ^^Dl^^m ^^Sx1l(13R.1 3G.1 3B)0il CIH2f 3l5lXI Si^M tEH 

2J >^5iiMgEf^e UBUi3 910, ^ ^^D\=?d^9imj 21 ^BUD\=?^^mj Oil bjSHAI Shxl^oj ^3. ^3[^&: ill3(peak)M ^^O. 

0! OHgOll is^Sx||(13R.13G,13B)0|| gSi^l^^g ^9^^ ^^^XllXFXIIOil Ai SAfS 2|Z|oj g|j)o| ^8|^ ^hqi 

O. 01 mmO\\ :i^o^2| nf§0|2J2j mS^^OI 5^:hI£I3, 3g^21 ^^^RA\D[ ^O. £2101!^ e^^Oil 5A|£1 ^BD\=?^ 

m ^^^Xll(13R.13G,13B)0ii [Di2f 3^X1 (IH21 Xlg^^S UEiyiQ. 21 X\%^^^ 2iMj Oil bieHAI 

§9g^&£s kr9^e:>ii £ioi 9io. 01 [EHeoii ea:?i^5S i;>:>ii«^ ^^s. §B44£2i Jilg5^^ >ioi D\^mo. 
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^^2] £2201! UBtiia, ^^A|ZI3} ^E2}2J §£011 UEIUi^OI. mm ^ ^^OIIE Oi^^ e^^{plot)6fe 

x-jo^«^a. °:)iEL:i::XfHj ^mm=?^t: m^, ^eAie^nf ezis^^^fs] s^:*!!^ 

£235^ ^^01 uaycf. =?BM^o\ m^mo\ mmmm c[^^^A^, Bx^sg^ol MMm mDm:H\ aci. se§.k £22.232J ssesj M\mm 

e! 5E2401I UE^yiQ. ^. §£011 UEHH^OL SI S^£ Q14^S MSe8^S S^OII CUSHAI ^Id^^g ^^s^£:?h s:?^s^£^ 

01 ^^SM 5:?1^m01, ^ ^AlgEHOil ¥A^SA|^^Xl^£^ a^}§^^5nE^^ £25011 UEIUi^ HIOiSj^M ^^#X-il(13R.13G. 138)011 S 

^SH2 2iD. ^^^X^I(13R.13G.13B)2| ^^§S^rp5(LT)2J S^MOIOil^ §aW^(60)OI S^£JI2. §2^ 0| gaW^(60)s ^|(>i^ 

soil 2I5H ^mm^m ^sir 4- 2i£^ aoi 2ia. ^^^siq^^^saDsi s^moioii^ 01 s^moisj £^x^s&^e ^§6^^ se^>ii(6 

1):?F S^aOl 01 SEh:>ll(61)£| A/D ^&9|(62)01I Si6H CIZIM?f£S CPU(63)0« S^^Cf. CPU(63)0II^ ^^^x^|£l 

la^APIM HXIo^^ LED(64):?^ S^S^ §A|0|| D/A ^^:?l(65):?^ S^aOl 9JiQ. CPU(63)^ £26°l X-|£IM ^'AloF^ LED(64)M §eA|3l 
^ mm, ^ia|<M^s ^^:?|(65)e A^OIOII 4^:>lt^ §SW^(60)0II SLHIQ. SSWS^tS HI0l5h£^ SiO\ 910. CPU(63)2I X-|)01§^^£| 
^BlIM £26011 D\^mO\ ^SthCf. 01 ^tllOl^ ^SAl^iOhCI ^^S. OIIP lAI^HO^CI mmX^^.\^M M^^Q. CPU(63)^ A/D ^t^:?! 

(62)M A^ololl ¥1} sg^5ji(6i)£i ^i^ag.^g^^M ii'oiMoiiK^gjsi). oloi/d. £23011 uEitii EiioiM^ s^^moi :>ii^§.^ s^^s^^oii a\mm 

=?mM2}9\ ^^^m ^^LymOl±^S2). 0\0\M, £22011 5A|S^ ^-^EHOIMM S^SS^Oj ^eA|2}2J ^A^^,^o|| CH^sh 9|£(B)g ^3>l^«H:K 

±^S3). o\\^mA-\ =?tm ^£(B):?f u\^\ ^^s\o\ 9ji^ ^£2j o<§2^ubo)oii ^^d\ £^ n^m ^2\m^:)\ ngxi &Bt^a(^^ 
S4). 01 &B01IAH NO. ^ BOO ^ (iH^. ^£:?h 5igxiaa£ ximem □ m^o\ o\m:>\\ (meoii. ^ai led(64)s seAi3i^, 
xwm i2$^m^ 3101 mo^ sxisi mx\m nmm^^ss). 

Hiai^ :^^4£J &&£^ YES m ttHOll^ ^. ^. §£| <!^^^0| O^tl^F^ 3^2J ^£2^.^011 :?l^ah01 eBt^CK^^'SS). 

01 ^s^^EHiPh o^y(No)IIHo||^ £24011 uE^th ^dEiioiMM &^a^ol. ^£2^^e ^mo\ =?m^^^m ^^{^mQ[^:ims8). o\d\o\\ 
M cpu(63)^ zi =?mmm^m xiioi^Ism.d/a ^&:?i(65)s moioii ^la §s#si(60)oii eyia. ois oimoi ^es^s^^oi m§ 

Q^, ^^§xii(i3R.i3G,i3B)::'F R&am 91^ ±^m^^m 4- 910. 01^ eimoj ^^^x^i^j E+xf>Eig^s £UEHmoi ^^^x-ii°j int^Ai 
Dim x^e^£^ §^5f:Hi ^ aiiQ, goiahiHi §aioii. i^^^ iis m^m ^ 910, E+xhs&^i>toiiAH ^2^01 x^§^£^ 

S§£i:?l dH^Oll i^^^ HM^'SJ sfSOl HIS&CI. £th £25^ xHaiOll SiOlAH, £22-£24011 ^^^^ ^^£A| EllOIMS^^ 

OhL|01£ gH. DIIHOfa eO|(i£U)^^(3i/fl)CH|AH :>il<M-Oil 2j5H ^m£^ 6H£ SCI. MCh Z^Bth ^^SH^AH. ?l£g.^ 7?^X1 ^5hXl & 

:q. BXfsg^stoiiAi ^eA|^^s| ^^i^i^e ^am. oi ^i^vg^e se^^ mmm ^ 9x^ =?mM2}2\ m^w^ii^ uiinani. n din^afoii/d ©si^j 

££h ^^^th ^At^EHSJ 4-BeOll ^^t.^ ^f.^A|3^ ^'AieH£ #12. Zl 51.^011 £|5H 5H§HS5liEH ^lx^|£| 4:Ssf, S^Sf. Ilfl£ 

°j mB, M4^ss2i goisf§. s^t.^ ^'m sci ^o^5^a. 

(X-He^Al^EH) 

;yi14'A|aEIIM £27011 J\^mO\ ^SEhO. ^ ^Al^EH^ Udlll g^£| XllOl^^g ^ gxlOll ^thD. £1^ :?H^^^S R^'m B 

&£0|EK ^^^1^1(100)^ ^aPiedOD^^Oll ¥SS^^M102). ^:?l^^^#(103) §^ e^aj S^2^^^(104)0I ^X^^#£1Z2. gXPIEK 

105)£S mmO\ gOlSlfe ^^^^ £jOj o^c^. oi ^^gjtil(100)£| S^^ei BD\^ □1^^0II£ gXl°h. OIIM 30mmx25mm §£^ 

m 4^ Sia. £t^ ^^^^11(100)21 MX|:?I5.K105)01I^ gS£SOI Hai^dOQjM B\0\ 6IM^3(106)0I ^xISIOI 9XQ. sIM^BdO 

6)011^ ^a£^OI ZI£|>i(109)e 0H:'11^ El|Sx-lls3fM Olgt^ SE^g^^^l mX[^^'±XHW7)D[ ¥^^£101 SiO. £H^ ^^^X-1! (1 00)M 

^^a^^ §xi:?ie(i05)oi oi^^a(i06)g SoH£ 2Xh^^^4^xKi07)^ sii(io8)£^ g^scf. 5i^^a(io6)oii^ si^ai^oj &^ 

o[D\ %m S£diAl(110)2J g2al:'^ DH^SIOI 910. ^£^AH(110)^A1^ mBQ\ 01£]0||£ A|D|>::EH(thermister)§e 0|§5^^ ^01 

2£^!!>M^ sie^aoii oHiiahxi ¥s^5H£ SQ. S£:^i?i xisj^^ ^^SJtii(ioo)M :±:eAi5i^ mm±^x\{^^2)2k ^xm^ 
:±:XKio7)oii bsai^i^ '^^±lmx\{^^4)m =?m mo\^ ^ 910. ^mBm^^^3)2\ ^ss^^^ 251=3^(113)51 - 

se^?ixi(ii2)M mjw^ men e^s^s,^(io4)oii s^sioi siot. 5133^(115)21 sjg. -^s ^2|>^?ixim mo\ 

SX^^^^4iXK107)01l S^SIO] 2^Cf. 

¥SS^^Ki02)3f ^^^°i(io4)oii ^^as!(ii3)oiiAi2j ^^32,^^ 21:?^^^ 3i£^ eimoi ^:?i^^gs(io3)oi ^^^am, ^^§§^(ii6)^ ^ 
EPiahdOD^o^ ^::?i^^^ed03)g ieoioi£ sxisi ^:?is|o^ ^a^^^g2^ ^i^ii^se^^fsj 2^#^3EM oi§ah^ 

a»^cf. oloiAH. g^§xi2i x^lo^^^soll chshai ^sg^E^. 

niisx^iM ism:?i ?iaF04 ^:>iELa^^^^e §§af^ s^si ^aim ^st^a, 

^^^3C||(100)M Sem::^! 3011 !^^^>i?IXld14)p HI]. 3X^^2V:1^XK107)M IJies^U. 3X^^21:4^X^107)^ 2^^2^(115)°^ ^§312. ai 

M^a(i06) SI ^^sx^idoo)^ AiAiai i^^^sh aieA|3(io6)2j s£>itAi(iio)oiiAi suEiSin. al^^3do6):?^ B£, oii 

e MS 10"C^ 9 AtgOllAH S£:i5^?lxl£j ^(111)011 21 aH ^::'IELS^^S^2] Se±?lxl(112)e E+SS^D. ge^?]Xld12)e BSmOl ^'^X]\ 

(100)011 ^^3^di3)oiiAi 3^01 geaii, ^^^x^idoo):?h ^m^q. ^^^x^i(ioo):>f mmm ^^'s\x\ a^g m2i ^^^x^i(ioo)m sem 
s ^:?IEL4:X^2| s£ A^^ol ^x-iafiHi £112. BA!2}§eh0ii xmmt: m ^:^iEL4^x^2j mmD[ 3ig§hD. ^:?iEL^xfe ^^t 
a^a, ^:?iEL4:xmaoiu ^aoi ^^an2, oi ^mm^s^ asiu ^£oii 2jaH ^^^sfe ^:?i^^2i m^m 

^sfAi9i^ ^ojoi sa. 

3XH^^|ribXKlO7)01IAl ^^^X^I(100)M ^2|5H£. ^:}\EL±J}:f[ ^mo\It Si^ S^Oll^ ^:?IEL^Xf01|A| ^^^m^ ^D\EL±X\S] ^£b 

aiM^3do6)2j ssaci g^oitAi s^^^^eh^ £II2 01^01 ¥Sfaf^ gia. dmou nissxii2i 3Esg SBapi ?^a^04 
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103)011 e ^^1} 2i^S. ^X\B\D\ ttH^Oil ^^^X^l(100)2j ^E:?^ ^^^em. g§!o^Aj2J D\^2\ gsfM ^^6^:HI s^Q. 

5|M^a(106)SJ S^D\ OIIM MS 101C7)HI A|gOi|/d SSr^ii^lxKl 12)M D^^t\0\ ^^^#(103)^^ 

gxi6^i2. ^D\EL±j}m ±m^o, o\DmM ^^m o[uii ^^^x-ii (100)21 ±mi^ ^J}^^'±xH^07)2\ §xim eaioii mm^ sim^ 
B(io6)b ^^^^xii cm, ^^^^x^(ioo)2j ^'ms SXI5H2 irn^oii ^d\el±j}d\ ^^'^o\ oi^sj ^sroi g^^^shQ. s ^ai«eh°j ^si 

2J =?^0\\ 9X0\M, m^XU]00)2^ MXPie(105)3f 8|eAia(i06)2J A^OIOll Iiai^(109) CH^ilOll AlOIMM ^£ 

:^^^5n:^. 01 ^:?iELS&^s@!(ioo)e 6i^^a(i06)oiiAi fli:>i5^^ 3t!0i goimn, ^:?iELS^^gS!(ioo)2j jn&oi gol5^:>^l sa. 

(Jil9^A|»EH) 

Xil9^A|«EHg £28011 :?l2m04 ^^mO. £ ^'A|«EH^ ^MHAI^^xlOII ^Olt^ XilS^AIlEUM ^g^^ 3^011 ^^s^cf, ¥MSAI§XlM 
^^6^^ S^^:>ll£| :/H^Ba£Oia. SESh ^A^AlSxIOil CHsHAH^ Jilll^AISEHOilAH ^gsh gor g = oj ip^s^oii^ eoj« 
M0II2 SES^ SSISXISi JIIOig>^SM ^SSfe S3CI01I CH6HA1^ AISEHOII Ai SE^ ^^Hi ^^Qrl^OlI^ ^^^sM 

gom. H ^SM 01 g>^^B XHIO^AISEH S! Zl OlSfSj ^»A!«EHai£ *K::f. 

^^^^21 3}^m RA\o\^ ^SA|goii§IIHy(12R), fif^^M SAIUh^ Al § 2« § n}j ^ (1 2G). ZIEIH sf^^e RMo[ 

^ SSA|sqHgijj|y(i2B)OII SAIS Cia^^i n£|g(i5)oj|Ai s^^s^ ^ AfgjiZEd 6)0i( AH ^□^5^01 ±B^(M)0\\ SAIgfCf. S 

i:'! ^:HI 5PI ?imO< ^SilHy. ^M^^£| =?^^ UEIUXI a^:3. Sg>^o^AH UEfUH 910. S£m :^B&!(17)o^AH^ ^^Ah«:;^aE!. m 

o\}=z ^oiu ^['mmo. 2jSAig°«§iiHy(i2R)g, Zl bHSOil dHxis ^^o^ ^^^m^ ^^^^^xii(iooR)oii B\m ^ssa. 
^^sx^idooR)^ mm £270ii ueiui^ =?^m ^ai, sE270fi uehh3 siM^adoe). sih^^^riiXKio?) sydOB)^^ 

S y^OI^^ y^^^D. £28^ ^:HI 6PI ?imOi SE2701I^ UEfLHH Zldlrf^. 2£^A1. ^E^^XlsJ^^ ^^5^X|o^ X!!8 

^AI«E}jOI|AH ^S6^^0| XIIOI^^^OI! S\mM SX^y ^^^XK1 07)°l §XI DdlZI ^::'IEL2^^§^^ Se. ^^01 HlOISa. ^5A|g^§ 

nH^d2G)3aiII §SA|g5»§iI|jyd2B)0j| QjaHAHE ^H, ^SA|goij§iIHy(12G)£| bHBOII^ ^^9.^ ^^^X||(1 OOG):?f SEt.^ 

^HA|gei!§ilH^d2G)2J dH^Oil^ ^^o^ ^^^5^fe ^^^X-lldOOB):?h bHxiaH, ^D\EL^^m^^ X||8^' Al § EHOl! A1 ^Sm^OI 

(73I10^AI«EH) 

H!10^A|«EHM £29011 :)\^mo^ ^SthQ. S ^AlSEfl^ DaiZI X110^&^S §i ^TxlOlj 5^«^CK £29^ ^^2J :?H^^^^e UEfy 

^ BS£0|Cf. £27011 SA|t^ J-118^A|gEH2J g£^AH(110)£J ^x\0[ OM ^. QB §^5^[:|. ^£>fli AH (1 1 0)011 2J 

en ^^^xii(ioo)2j S£M n g£oii siqh ^^^xii(ioo)£j ge^?ixj(ii2) ^x[^^±xwo7)2i '^^'±^x\{^^4)m xiiois^^ b 

ni^sxiiM ^moi ^:?iEL:±:XhM gssh^ 3¥2i ^aim ^s§ha. ^^^x^i(ioo)m ^mmD\ mow, ¥^ mJ\^^'±xH^07)m 

D\^mo. EX[^^±7}^^07)^ 5!#2Sdi5)s =?ms\ii 31^^3(106) mm ^^sxiidoo)^ aiaisi a^^aH^^a. ^^sxiidoos] a 
Ai (11 0)011 Ai euE^ElI2, ^^sx^ldoo):?^ oiie lo^cs © aisoiiai g£>:?ixi§j^(iii)oii 9\m mm±mx\(}\2)m 3S 

thCK se:^?ixidi2)M BEmo\ ^^^x^idoo)oi( 13)011 AH m^o\ g^an. ^^sxiidoo):?h ^m^q. omow nissxiisj 

^^^xiidooM ^^m^ ^:?i^^gS(i03)oii g^th ^'±b\o\ m^m^m ^:>\\ mo. ^'m^^m ^:^\ rnMow y^^:^:^?ixidi 
4)m ^w^n[o^ sxh^^^^JKio7)^ 2^21 sse sxiai^ih. y^^e sxit^cK oi [eh, ^::^ig^&#(i03)e m.^^ ^::'i^''^e(io3)oi 
s^zf bi^n ssEOiiAi g^^mn, ^^^xii(ioo)£i s^oii oi^oi ^mmx\ ^:?IEL4:J^:?^ mmm^ ma. ^^^m §xi§^ ^. s 

Ai 5i^^ad06):?h ^^sxiidoo)^ y2,^6ni&^. sim4IB(io6)£| b^d\ ^^mD\ Ais»^ms ^^sJ«doo)2i ^^^sf^i Ai^^t^a. ^^^xik 
ioo)2j ^§9 oiiM MS 10TC7JFXI AigoiiAi se^^xi(ii2)M ::'H^^a^oi ^^^#(1 03)^^ 2^oj sximii, 

^:)|EL4:XhM 4le§^C^. Xlie^AllEH Dam XIIIO^AI^EH^ B£^AHM 01^^13 ^:?|EL4:X^2J Oiln H^^OilS ¥S|5haXIS. g>^XfOil 

^^'sm Qi^^asf ^:?iELifc:Xh2i s£M iiAimsAi 1^2121 :?hal §xi ^:?iEL4iXh2j ge. ^Aim^ A|^^e ^loish^ 3i 

(X1I11^A|«EH) 

XI111^A|«EHM ^St^a. ^ ^AISEH^ ^M^oHgnAiSxIOll g^SxISJ ^QIOiSxIM 51011 ^mO. ;9I11^'A|^EH^ 73110^ AlgEHM 

PAfHAisxioii 5ioia. 

(Xll124'AlgEH) 

xiii2^AigEHe £30011 :>i^mo^ ^st^D. ^ ^AigEn^ mm ^ms^ mo\^^ ^ s^xioii ^mo. £30g g^2] :fH^^^e ueilh 

^ &S£0ID. £27011 UEfUm 21^ Xll8^A|gEH2J g^Oll S101A1, ^£^ Aid 1 0)Zldl 12 ^£:^^ XlsJ^C1 1 1 )e M7iB[ll, LM^OW E}0\D\s\ 

^d2i)M =?mm =?^9.^ aoi 21a. 321 21 ^^q^, ^, ^^^xiidoo), 61^^3(106). sxfy2t:4iXKi07). sydos}^ xiis^AigEiisf ^o, 

E^OI01slS(121)^ ^^Sjyi(100)2| ge^?IXI(112) «E SXhy 2f4rXKl07)2j a^l^^^Xld 14)^ ^lOitvp. ^S!2| XHOig^gOll CUSHAj 

^<y. ni^sxiiM ^S6f:)i ?imoi ^:'iELS^^§^e sem^ 3^21 ^aim ^^^x^l(1oo)g sem:?t soii ^^^>^?ixi(ii4)m b 

S6^:Q SXfy^^dbXKl07)M Dim^O. mX^^^'dilJ}(^07)^ ^^£!^d15)o^ ^eai}. 5lM^a(106) ^ ^:?IELS^^S^dOO)e AHAi6l 
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:»H^^m« 2Xfy^^^xf(io7)^ 2^21 e^e siimn ^s^'m sxit^a. ^^^:f^?ixi(ii4)g :h^^§^ aisohai aisoi SJl^§^ AigoiiAH 
^§6^01 ^3|>^?ixi(ii4)M ommii ^^'m §116^12 UAH ^:>lEL4rx^:)^ t[H7?ni2j Aie^g ^ir 4= oi Aiets pi^s 

S ^A|«£H21 =?^m CHsHAi. ^^gxll(100)2J MXl:?IE^(105):^l^ aiM^3(1O6)MO|0il J)\0\9Ji^ Il^]±(^09)^MtlO\\ ^S£^OI Al 

MM ^£ oi 9^. ghgxiKioWM 8im^3(io6)oiiai xiiiTim^ 5101 goimi) ^^sxii(ioo)2i nt^oi goimiHi sa. 

(XII13^AISEH) 

xms^Ai^EUM ^st^cf. m ^ai^eh^ xiii2^ai^ehm ^A^SAisxioii ^o\\ ^^q. 

^. XJI13^A!«EH^, X1I12^A|^EHM £28CHI UEfUl^ ^>,^]a Oil OlIM 51010. 01^^ ^^^S^ S^Sx! mill ^ 

^^x\S\ li\0\^^ ^ Sx!2f, 01 X-!I01^^^ ^ S^xi:Ph SAISxlOII mWM ^Sm^CK ^:>lEL:d^Xh^ ^?^imSAH ^:71EL4^XhM 

!d^^5f:?i ^moi ^^^^Al^^3^ ^^i^xiaj g^Aieie si^^ai^ii £^c:^II s ^xieoiiAi ^^esj ^ xiioi^^se iibii^ 4^ 
?XQ, o\\m Eioimsi^sf ^£>::?jxi£j^si ^^m =?umii. ^D\EL±jJts\ geAi^ ^^^ai^ Efoimu^M oigg^^ 



01^^ ^sf.^ 5!:flf ^^01 ^ ^AhSAi^^xioii ^:?iEL^x^M ^'mm9.^m m^nim oigmoi 3 ^^'^b, ^'m o^'m^ ^^'^b, 

xii^^e 3E§m^4^B. ^^aee ^01^4-Eh. sxhi^essj xh^. x^§&Eh4-eee ^xi^^ ^ hh^oil ^eh 
01 mM\m E}mo[ii. s^oiw r^i^ocn. Mm ^D\ELdiiX[Q\\ sJs^ ^^^xiig j^mm ^msaisxip xiism^ 4^ mn\ sxh 
^^^iJiXi-u ^ssyoii sieh y2^>.BM ^sa^oi ^:?iEL±ihsi o\sy wm^^s^ xmm ^mb[o^ ^ms\ sse £2K 4^ 

v^^af^ ¥s^4^&M ^xiahoi ^:>\EL±x[m °j°h ^^^x^iM ^^xwmu m^mo^, m^i^ §^ ^ ^x\m ^^ehoiiah mo\mD\\ m 
& :)[^o[D\\ an. m^^^s2J ^Msf ^ S4^ss°j goifif:?h sescK cn^oi s^z} exF^^^e 01 bx[ se^s^^oii 

AH ^^#9t^^2j 5.^&am, 4-soi E^Bsisi^ (Dioii 01 4^sM iixiahoi ^^^x^isj :nt^Ai::>i°j M^im mo\B\D\\ ^ 9111, m^R 
A12I m^m 4= 91^ ^aicml goiahiHi so. 

CH^oi ^^gx^ioiiAi #A^^ lysj xii^^oi eii§iiH^oii i^a^s^ ^^oiaioiu naigoiaioi^sj xiir^i§4^&M ^bia^^ 51^^ 

^:?iEL4iXhoii sJim mmmowM ^shh^^ ^'A^a^^ xiir^oi n^sm, ^mm^^ ^ja^smoi tf^an, ii^sE°i e^st.^ ^fse 
^is^^ ^ 9JiOt, s£m ^^^xii2j #§2011 ohoia^^^oieiioi mB ohoiB^HEieoifiiioiM m^mo\ ^D\EL±xm\ 2\m 

^mxm\M m^^mm 4=^ sin. n^^si mmm m^m ^ 910. 

CH^oi ^^^x^i°j ^^^s^^oii ^snhssi <y^^^^ ^BA\di ^sai^i^ ^^:?i^^s ^xiahoi ^smi^^ sa^^2j xii^^oiu m. 
mm ^ 9iut. ^ ^^soii ^m^x\^ ^D\EL±xm ^^^a^fe ^^^:>i^m ^biam, ^:7!EL:i:X^ ms y^^4=EK)ii ^s^sj 

^ ^£^yiAi, Qoime ^diam 91J\ umo\\ s^m ^D\EL^x\m i^^^^ehs xmm 4^ sao. aEt^ s ^^shi ^sisxi^ xnioi 

^^S^ SS^AHOil 2Joh ^:7|EL:4::XF2J s£ i,^A| mB ^^:^!t^ EfOIDIOil 2|6H y^^2J D^A\, ^X\2Jt ^D\EL±X[^^m^2\ mm, A\2im 

oi^i4:>ii m m^9.^ am. ^j\el±x[^ ^j^m^M ^D\EL±x]tm ^^ai 4- am, ^i^iEL^^x^si mmm ^xiiahoi zi 4= 
@e ^:hi m 4^ sia. 

Stf ^ ^^S2J ^^§x|2J XII01§^X|^ S£>f!!AHOi! 2\m ^D\EL±X[ ^'M mB E}0\D\0\\ 2jaH ^^^2] :?NAL ^::>IELS^^ 

^^21 s^. li^esj Alzie ^loiah^ 51M ^s^^ am. ^D\EL±xt^ m^m ^jxna^sAH ^D\EL±xm e^ai ^^^m ^ am, ^:?iel^x^ 
HI mmm sjxiiahoi □ 4^se ^ 9iQ. m e^ssi ssisxis] xiioig^s nam ¥a^saisxioii sja^s. s ^^ssi 

SAISXI^ ^^S^HM S^oM§^ SAlSxIOil UI8H ^XmO\\ dti^m m ^ 91Q. 

(57) S?S| S?l 
^=?%^ 1. 

sAim^ e!igiiH^:i3f. 01 5MgiiH^2j HHSoii «Hxi£jfe ^D\EL±x3tm m^m9.^M Mx\m ^^gxii §5! ^^^xiioii ^xiah 
^ mm ^^^x^p^ ^^ath mm ^^A\d\^ ^^^^^^ o\^o\b m^xws^, ^D\m ^^m^B\ ae*oii uhxisi^ mm 

^Oil SAIS S^OIAI^ ±B^0\\ ^AheyZEM ^bl§^ ^S^S ^AFSAISxI. 

2. 

^iii>^oji aioiAi, a2|>^e^ ^^:'i£^ ^^^x^isi oHSoii ?lxla^^ eiMS^§2i oHS^oii ^xia^^ mm ^^:)\m ^'^mm a^a^o^ 
^ nn^x^ifiUfM o\mm mx\^^'±x\9^, ^^D\m ^M^^m^ ^j\m m^mMom ^D\m m^mm ^sm^ ^ssx-iim Moioii v\m 

9\0\9Jit: ^m ^§0^ ¥MSAi§Xl. 
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;i:ii3S0ii 9io\M, ^^xi\s\ hs^s w^xi\2^ n e¥sci a^iias^ m^m ^s^s ^A^SA| 

mmm 9io\M. ^j\el±j}^ ^^^m i^^^Ai^i^ ^7}o\ mm^^ pmhaisxi. 

jansoii 9jiO\M. ^^m^s ^^^m, ^^^m ^ §^^^21 ^01 SAim^ 3:'H2j eiisnHy^ s\o\ ain. ^:?iel 

S^S 8. 

X-||7i.^0ll 2A01Ai, W^mm AhOIOil 7)1^ S^gM ^§5^^ ^AIOII D 2^S0|| S:?!^^^ £^5^^ BXhg ^§S^ 

mm =?umt: mm. ¥S[4^Bg. D\£M¥^m :?iesj bt^m M^m Bx^¥M «e ^^ehs^ oi 

s^sr 9. 

;tii7tfoii 9JiO\M, ^D\m ^^mo\ mm ^^m3\^ m^mm h&s^^ ^bx]\^ oi^ch^i ^x\m m 

¥MSAi§zi. 

S^Sr 10. 
11. 

xit.^ ^biam. ^D\m ^mm2\ ^saoii mm^mm ^oi^ ^bm gixiis m^m m^^^ ^mhaisxi. 

^=?%^ 12. 

;9iiii>^oii £[0iAH. ^^:?tEh ^^^Me ^oi^ 4^be. ^oit^ ^^soii 2x[m^9,^ o^olBM^^o^e^lolei ^s^^ ^msai 

Sxl. 

13. 

xiiiiE^oi) 9Jio\M. mms.mm ^oi^ ^bs. ^D\m mmmow 2xm^^^ DhoiasHeieoiBiioiei ^s^s ¥Ah5 

AISXI. 
^=?^^ 14. 

s&B4^Boi ^mm B^m (Dioii 01 ^se i2xim^ hxi^^bm =?mm ^s^^ ^msaisxi. 
s^sr 15. 

niME^oii sioiAi. 4-§s^B4=B^. Bx^s&2ioii/H ^^^5^oj 5HS tJijnmol eB6h^ 

4^Bej ^S^^ ^AFSAISXI. 
S^S 16. 

BSi eB^3foii :?i^ahoi xf§2S|o^ sgm^ ^2gs§4^Bg =?mm ^s^s mMRM^x\. 

S^Sr 17. 

uixi ;Eii4i^ e oii= i^oii ?jio\M. ^ol§^ ^^^Jtiisi ^^gs^^oii ^§e^§£| {^i^^^.^ ^siai^^ ^^aiei ^B^\=?^m ^xi 

18. 

^:7iEL4^xfM w^m9.^M ^xiei E'^x^i ^ ^^:?iff ^^^x^ioii ^xim^ mm mEX]\D\ E^^t^ mm ^^^ai3i^ a^i^^B^s oi^oi 

19. 
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S^S>^ 20, 

S ^mxm 6HS AI^AIgOilAIHl SUfAlZIg S3^A! a^^4-B2| §X|A|§01IAi SUfAIS^e 

^=?%' 21. 

22. 

S^Sr 23. 
24. 

s AigoiiAi ^:?lEL:4iX^M ±mmt: ^m ^s^^ sg!§rxi2j ^|o^g^s. 

25. 

^::)iEL^xhM ^x\m m^x]\ ^ ^•■^x-iioii ^xis^^ ^oith ^^^x-ip^ ^^^tv mm ^t^Mdi^ 

xiioigrs. 

26, 

^D\EL±x\m ^^m^^ ^xl§^ ^^^x-ii is! ^D\m ^'^x]\o\\ ^xis^^ ^B m^xi\D[ ^'^m mm y^^^^B^^ oi^oi^i 

±mm^ 3im ^s^^ s^sxisj x-iicHg^g. 
27. 

9.^ SeAiaj @ AlgOII/d ^Oltv HD\EL±Xm SM^E^ X-llOi£JI3. ^:?IEL^XhS| ^^AlOll^ ^^D\m ^ 

D\EL±X^2\ =?m^mm ^'±M^ mow y^^4-BS §X|A|3|:Q. ^^:?l£^ SES^4^BE^ SE:?^ il^MAISJ StE^ S A|g 

oiiAi ^D\EL±xm di^mm^m Jiioia^ 5!M ^ses ^^sxisi z-iioisxi. 

S^Sr 28. 

^:?IEL4:X^M ^xi^h ^^gx^i ^ ^^^x-iicHi ^xiaf^ t.^^ ^mx]\D[ mm ^^Md\^ ^^^^be^ oi^oisi 

^SlxilSI, ^D\m^D\EL±X\2\ SEM ^§5h^ ^ES^^BM ^blt^ ^^SxIM ^bimi2. ^D\EL±X[0\\M^ g.^A^SE^ 5m§ha( 

^XfP SS6^^ XllOiSXIOII 910\M, S^SXPf ^D\^ ^D\ELd^X[S] SSAIOil^ y^^4^BS AI^AI^ m ^ES 

^4^BE^ S^S SE:>^ ggAISj ^§ atE^ S AlgOIIAl ^:?IEL^XhM SemE^ XHOiSIH. ^D\EL±XJ^2\ ^eAIOIIfe 

D\m ^D\EL±x!t9\ =;^mmmm ^'±Am mow ^^^'^Bm §xiai3ii}. ^d\^ ses^^bes eE:?^ ±eAi2i ^§ stE^ 

29. 

^:?iELii^xfg ^^s#E^ ^xl§^ ^^sxii E'^xiioii ^xl5^^ mm ^D\m mmx]\D[ m^m mm ^t^Md\^ y2^^c^E^ oi^chs 

^@!x1!2f. 8Hg l^2,^4^BSj :?H A| A| g Oil Ai 21 S3fAIZ}S :^il*8^fe S3^AI^^5il*4^B ^^I'lS^ y2t4^B2| § X! A| S (HI Al 2j S3^A|^^e :Nl^ah 
^ S3^A|^^:^|^4^BS ^b|s^ ^glgxIM ^bimn. ^D\EL±X[0\\A^9\ ^Mm9^ ^^RA\±X}m ^Sm^ ^^Sxl£] ^lOi^^xlOil 

SiOiAi. ^^D\^ s^sxi^ ^:?iEL^xf£j geAioii^ ^D\^ ^^^Bm AieAi^ m iigAiefs^f ^oii ^d\^ ^::^iEL^x^e mmm 
^oii ^D\EL±x}m ±mm^m mo\5\^ ^m ^se^ mm^x\9\ mo\^x\, 

S^S.^30. 

Xil26» LHXI XII29S g OiE §^ SOII SiOIAH, ^§SAI4iXK)ll SA|£j01 Sf^S ¥A^g!!EOI| 2|SH SfCH ¥Ahm^ ^AfS ^MSAIS 



^ see xjicHsh^ mm 
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26 25 



£S 6 



13R(13G, 13B) 
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£S 11 
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£^ 13 




41a 
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13R(13G, 13B) 
Tf^ 42 1f(12G.12B) 




La 15 



13R(13G, 13B) 
'42 12R12G. 128 

\L 42a k A 




42a 
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LT 



13R(13G, 138) 



23 22 21 ^43 
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12R(12G, 128) 
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£S 25 



LT 



23 22 21 20 
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26 
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